Site-specific chemical modification of interleukin-1 beta by acrylodan at cysteine 8 and lysine 103.
Acrylodan, which normally modifies cysteine residues, was employed to derivatize recombinant interleukin-1 beta (rIL-1 beta) under native conditions, using a reagent:protein ratio of 3:1. Two major covalent protein/acrylodan adducts were generated and subsequently purified by DEAE TSK 5PW ion exchange chromatography. Peptide mapping and mass spectrometry were used to locate the probe on the modified proteins. Both modified proteins carried one molecule of acrylodan each, one at Cys-8 and the other at Lys-103. Neither Cys-71 nor any of the other 13 lysine residues of rIL-1 beta was modified. Cysteine 71 is inaccessible to acrylodan, but the unusual specificity for Lys-103 could be caused by the location of that residue at the bottom of a hydrophobic pocket which might specifically bind the reagent. No double-labeled protein was detected, indicating that the introduction of the label at either site interferes with the labeling at the other. Both acrylodan-modified proteins exhibited bioactivity in the thymocyte proliferation assay at a level equivalent to that of the unmodified control protein (1.7 x 10(7) units/mg), which shows that the modification of either the Cys-8 or Lys-103 position with acrylodan does not interfere with the cellular bioactivities of the respective proteins. Furthermore, receptor binding assays yielded a Kd = 32.0 +/- 4.8 pM for the Lys-103-labeled protein, Kd = 69.5 +/- 12.7 pM for the unmodified protein, and Kd = 75.0 +/- 11.6 pM for the Cys-8-labeled protein. Thus, Cys-8 or Lys-103 modification of rIL-1 beta by acrylodan also does not interfere with the ability of the molecule to bind to its receptor. The slightly higher affinity of the Lys-103-labeled protein for the receptor suggests that the positive charge on this residue in the native molecule may interfere with IL-1 receptor binding. The two fluorescent labeled IL-1 proteins described herein should provide interesting probes for the study of IL-1/IL-1 receptor interactions.